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Background: Instead of coronary artery bypass graft (CABG) for critical or severe left main artery (LMCA) disease
patients, up to now percutaneous coronary intervention (PCI) with drug-eluting stent (DES) is more frequently
considered in unprotected LMCA stenosis. It might be due to co-morbidities, high surgical risk, and /or patient’s
preference. Objective: To evaluate the safety and clinical outcome of PCI with DES (and BMS implantation) in
unprotected LMCA in Maharat Nakhon Ratchasima Hospital. Patients & Methods: Retrospective review of the
patients with LMCA who were treated with PCI with DES inspite of unprotected LMCA. The outcome and the
immediate and late complications were i.e. major adverse cardiovascular and cerebral events (MACCE) and target
vessel revascularization. The recruitment period was between October 2005 to October 2009. Results: Twenty-seven
patients were enrolled, 20 of them (64%) were implanted with DES. The procedure was successful in all, but one was
dead in hospital (3.7%) and two had MACCE (7.9%) in the hospital. The rest of them were followed within 6 to 48
months with repeated catheterization or 64-slides computerized tomography angiogram 19/27 (70.3%), 2 were
additionally dead (7.4%), 7 developed MACCE within 6 months (25.9%) while 6 needed repeated target vessel
revascularization (TVR) (22.2%). Conclusion:  PCI with DES in cases of LMCA stenosis could be performed with
high successful rate in spite of unprotected left main. Death rates were 3.7% and 7.4% as immediate and late complication
respectively, 22.7% needed repeated TVR.
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ภูมิหลัง: ผ ูปวยท่ีมีการตีบตันของ left main coronary artery (LMCA) ในระดับท่ีมีนัยสําคัญ มักจะไดรับการรักษาดวย
การผาตัดเสนเลือดหัวใจซ่ึงเปนมาตรฐานในการรักษา แตปจจุบันมีความกาวหนามากขึ้นในการรักษาโดยใสขดลวดค้ํา
ยันผานสายสวนหัวใจในผ ูปวยสวนหนึ่งท่ีไมสามารถผาตัดไดดวยขอจํากัดตอการผาตัด, โรครวมของผ ูปวย หรือผ ูปวย
ปฏิเสธการผาตัด วัตถุประสงค: เพื่อศึกษาความปลอดภัยและผลทางคลินิกในการขยาย LMCA แบบ unprotected ในโรง
พยาบาลมหาราชนครราชสีมา ผ ูปวยและวิธีการ: เปนการศึกษากล ุมผ ูปวยหลอดเลือดหัวใจตีบท่ี  LMCA ท่ีไดรับการ
รักษาดวยการใสขดลวดค้ํายันผานสายสวนหัวใจในโรงพยาบาลมหาราชนครราชสีมา ตั้งแต เดือนตุลาคม 2548 ถึง
เดือนตุลาคม 2552 เพื่อดูผลการรักษาและภาวะแทรกซอนไดแก อัตราการเสียชีวิต อัตราการเกิดกลามเนื้อหัวใจตาย
ซํ้า,อัตราการเกิดอัมพาตและอัตราการกลับตีบซํ้าในขณะท่ีอย ูในโรงพยาบาลและขณะติดตามการรักษาท่ี 6-48 เดือน
ผลการศึกษา: พบผ ูปวยหลอดเลือดหัวใจตีบท่ี LMCA ท่ีไดรับการรักษาโดยใสขดลวดค้ํายันผานสายสวนหัวใจในโรง
พยาบาลมหาราชนครราชสีมา 27 ราย ซ่ึงใชขดลวดเคลือบยา 20 ใน 27 ราย (รอยละ 64.0) ประสบความสําเร็จโดยไมมี
ภาวะแทรกซอนถึง 24 ราย (รอยละ 88.9), อัตราการเสียชีวิตในโรงพยาบาล 1 ใน 27 ราย (รอยละ 3.7), อัตราการเกิด
ภาวะแทรกซอนทางหลอดเลือดหัวใจและหลอดเลือดสมองในโรงพยาบาล 2 ใน 27 ราย (รอยละ 7.9) มีผ ูปวยมาตรวจ
ติดตามท่ี 6 เดือนถึง 48 เดือนครบรอยละ 100 และมีผ ูปวยไดรับการติดตามดวยการสวนหัวใจซํ้าหรือเอกซเรย
คอมพิวเตอรหลอดเลือดหัวใจชนิด 64 ภาพตอวินาที 19 ใน 27 ราย (รอยละ 70.3)  พบการเสียชีวิตเพิ่มอีก 2 ราย (รอย
ละ 7.5) และเกิดภาวะแทรกซอนทางหลอดเลือดหัวใจและหลอดเลือดสมองท่ี 6 เดือนอีก 7 ราย (รอยละ 25.9) และ
จําเปนตองขยายเสนเลือดหัวใจซํ้า 6 ใน 27 ราย (รอยละ 22.2) สรุป: การสวนหัวใจขยายเสนเลือดหัวใจในตําแหนง
left main coronary artery แบบ unprotected ในโรงพยาบาลมหาราชนครราชสีมาสามารถทําไดสําเร็จทุกราย โดยมี
อัตราตายรอยละ 3.7 ในโรงพยาบาล, อัตราตายรอยละ 7.4 ในระยะติดตามและมีอัตราการตีบซํ้าซ่ึงตองขยายและใส
ขดลวดซํ้ารอยละ 22.7

Introduction
Lesions in the unprotected left main coronary

artery (LMCA) disease are one of the most challenging
lesion subset in percutaneous coronary intervention

(PCI).  The surgical revascularization is considered the
standard for them(1-4). Some studies have demonstrated
that stenting of the unprotected LMCA is feasible and
appears to be a promising strategy in selected patients
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especially in case of the patients’ preference and refusal
of coronary artery bypass graft (CABG), or co-morbid
conditions resulting in high risk and the inappropriateness
for emergency CABG (5-11).  Recently, use of a drug-
eluting stent (DES) has been associated with a low
restenosis rate(12-17).

Patients & Methods
The patients’ clinical presentation of acute

coronary syndrome as stable angina, non ST elevation
myocardial infarction (NSTEMI) and ST elevation
myocardial infarction (STEMI) in Maharat Nakhon
Ratchasima Hospital were retrospectively collected from
October 2005 to October 2009, who were diagnosed
significantly as LMCA disease by angiographic evidence
of greater than 50% diameter stenosis. PCI was done in
case of the patients’ preference and refusal of CABG or
high risk co-morbid conditions. Data collection was
checked to confirm decease in case of loss to follow-up.
Major adverse cardiovascular and cerebral events
(MACCE) were followed up within 6-48 months.

Definitions
Unprotected LMCA was defined as no any

previous CABG. Angiographic success was defined as a
residual lesion less than 20% after angioplasty.
Procedural success was defined as less than 30% residual
stenosis by quantitative coronary angiogram, with no
major procedure or in-hospital complications, such as
death, Q-wave myocardial infarction and emergency
CABG. Mid-term outcome was defined as the outcome
of at least 6-month follow-up. Target vessel revas-
cularization (TVR) was defined as repeated PCI
performed within 6 to 48 months. MACCE were defined

as the outcomes of all causes of death, nonfatal
myocardial infarction or target lesion revascularization
during follow-up and stroke. Deaths were classified as
either cardiac or noncardiac. Deaths that could not be
classified, were considered as cardiac-related.

Results
Twenty-seven patients were included in this study,

age range 24-91 years (mean 64.0+11.2 years). The
majority were male 15/27 (55.6%). The underlying
diseases comprised hypertension 14/27 (51.8%),
smoking 9/27 (33.3%) and diabetes 7/27 (26.0%). We
found 8/27 (29.6%) STEMI, 9/27 (33.3%) impaired
left ventricular function (ejection fraction less than 40%)
and 5/27 (18.5%) cardiogenic shock. (Table 1)
Table 1 Baseline clinical characteristics of studied
patients

Cases (%)
  N=27

MaleMean 15 (55.6)
Age-yr (range) 64.0+11.2 (24-91)
Cardiovascular risk factor
- Hypertension 14 (51.8)
- Diabetes mellitus   7 (26.0)
- Hyperlipidemia   9 (33.3)
- Smoking   9 (33.3)
- Family history of CAD   -
- Obesity   -
- Previous MI   -
- Pervious CABG   -
- STEMI   8 (29.6)
- UA/NSTEMI 19 (70.3)
- LVEF <40%   9 (33.3)
- Congestive heart failure 10 (37.0)
- Cardiogenic shock   5 (18.5)
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Abbreviated: CAD: coronary artery disease, MI:
myocardial infarction, CABG: coronary artery bypass
graft, STEMI: ST elevation myocardial infarction, UA:
unstable angina, NSTEMI: non- ST elevation myocardial
infarction, LVEF: left ventricular ejection fraction

Angiographically finding were 10/27 (37.0%)
isolated LMCA stenosis, 5/27 (18.5%) 3-vessel disease
with LMCA stenosis. Two-thirds of the patients, 20/27
(74.0%) were successfully performed PCI with DES
and only 1 patient was dead on day 3 after PCI (Table
2).

Two patients were dead, one died of refractory
congestive heart failure from STEMI with cardiogenic
shock and the other one died of liver cancer at 6-month
follow-up. MACCE were found in 7/27 (25.9%). TVR
was detected 6/27(23.0%) and 5/6 were found at Ostial
left circumflex artery and 1/6 at LAD angiographically
at 6-month follow-up and re-intervention with plain old
fashion balloon was performed for target lesion
revascularization (TLR) (Table 3). Angiography and 64-
slide computer tomography follow-up schedules were

Table 2 Angiographic and procedural characteristics of
lesion in this study

Cases (%)
   N=27

Lt main lesion location (%)
- Ostial 11 (40.7)
- Mid   1 (3.7)
- Distal 13 (48.1)
- All part   2 (7.4)

Number of vessel disease (%)
- Lt main disease 10 (37.0)
- 1 vessel disease   6 (22.2)
- 2 vessel disease   6 (22.2)
- 3 vessel disease   5 (18.5)

Mean diameter stenosis-mm (range) 3.6+0.28 (2.5-4.5)
Stent diameter <3mm   1 (3.7)
Mean stent length-mm (range) 18.0+5.24 (8-33)
High pressure inflation>16 ATM   7 (26.0)
Bifurcation technique
- Single stent (%) 23 (85.2)
- Two stent (%)   4 (14.8)

Find kissing (%) 13 (48.1)
Type of stent
- Bare metal stent   7 (26.0)
- Drug eluting stent 20 (64.0)

Procedural success 27 (100.0)

Table 4 Comparation of this study and others
  Maharat   Syntax(18)    J-cypher registry(19)

Overall mortality   7.5%    4.4% 14.4%
Overall MACCE 25.9%  17.6% ND
Overall TLR 22.7%  13.5% Ostial- body 3.6%

Distal Lt main
17.1%

Abbreviated: MACCE: major adverse cardiovascular and
cerebral events, ND: no data,  TLR: target lesion
revascularization

Table 3 In hospital outcomes and Mid-term follow up
Cases (%)

In hospital outcomes
- All cause death 1 (3.7)
- MACCE 3 (11.1)
- Cardiac death 1 (3.7)
- Myocardial infarction 2 (7.4)
- Target vessel revascularization 0

Mid-term follow up 6-48 months
- All cause death 2 (7.5)
- MACCE 7 (25.9)
- Cardiac death 0
- Target vessel revascularization 6 (23.0)
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arranged between 6-48 months in 20/25 (80.0%) and
exercise stress test was performed in 5/25 (20.0%).

Discussion
Standard management of unprotected LMCA

stenosis as a guideline is CABG. Bare metal stent (BMS)
implantation was reported formerly about its long-term
outcome on unprotected LMCA stenosis intervention.
Recently PCI with DES showed data of reduced
restenosis risk by Syntax trial and J-Cypher registry
(Japanese study).

This four-year study collected data between
October 2005 to October 2009 of Maharat Nakhon
Ratchasima Hospital (MHR), there were 9/27 (33.0%)
emergently transferred with STEMI with cardiogenic
shock. They had co-morbidities and high risk for
emergency CABG, or they preferred PCI. None of them
had stable angina.

TLR in MHR was quite high because of high risk
patients for emergency PCI. However, ostium and mid-
shaft of LMCA PCI revealed satisfactory results without
TLR.

After our retrospective analysis with good clinical
outcomes, we presume that PCI of LMCA disease
recommended by the American College of Cardiology /
American Heart Association (ACC/AHA) guidelines
should be considered revised from Class III to be Class
II a. The revolution of PCI by DES and intravascular
ultrasound have been more recognized to improve on
positive procedure outcomes.

Study Limitations
We had very small amount of patients to

determine the efficient results because most of significant

LMCA disease were performed CABG.

Conclusions
The main findings of this study are: 1) use of

DES to treat unprotected LMCA lesions appears feasible
with a very high procedural success rate (100.0%), 2) a
significant reduction of the occurrence of MACCE at 6-
48 months is observed with acceptable results, 3) the
incidence of death and cardiac death are lower despite
the lack of elimination of re-stenosis and TLR, 4) all re-
stenosis lesions in these patients are focal. Emergency
percutaneous intervention of unprotected LMCA disease
is feasible with fair mid-term clinical outcomes.
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